Objective-To investigate chronic arthritis and rheumatoid factor (RF) for their prediction of premature total and cardiovascular mortality. Methods-In 1978-80, a separate from their 'mother' diseases could act as risk determinants for premature death.9 Autoantibodies appeared to be associated with excess mortality from cardiovascular causes and cancer in a rural population in western Australia;'0 however, the figures were not corrected for age and may therefore have been biased. In a case-control study nested within a population cohort from eastern Finland, RF and antinuclear antibodies, as determined from baseline specimens, were shown to predict mortality from cardiovascular causes."
(CI) 103 to 2.51); RF negative non-erosive arthritis was not associated with mortality (relative risk 1-03; 95% CI 0-72 to 1.49). In the absence of arthritis, 'false positive' RF titres a 128 predicted cardiovascular deaths with a relative risk of 174 (95% CI 106 to 2*86). Conclusion-Both RF positive arthritis and false positive RF reactions predict mortality, but through different disease patterns.
(Ann Rheum Dis 1995; 54: 811-814) separate from their 'mother' diseases could act as risk determinants for premature death.9 Autoantibodies appeared to be associated with excess mortality from cardiovascular causes and cancer in a rural population in western Australia;'0 however, the figures were not corrected for age and may therefore have been biased. In a case-control study nested within a population cohort from eastern Finland, RF and antinuclear antibodies, as determined from baseline specimens, were shown to predict mortality from cardiovascular causes."
The Mini-Finland Health Survey is an epidemiological project with the aim of comprehensive evaluation of the health of the Finnish adult population. The prevalence, mutual relationships, and determinants of arthritides and RF in this survey have been described previously. '2-14 We have investigated chronic arthritis and RF for their prediction oftotal and cardiovascular mortality.
Subjects and methods

POPULATION
The study population was a stratified two The methods used for studying musculoskeletal diseases and the basic results of the Mini-Finland Health Survey have been described elsewhere. '5 16 Together with the invitation to attend the health examination, the subjects received a questionnaire requesting information on previous diseases, hospital stays, operations, and medications. As part of the screening examination, blood was taken for serological studies and the Waaler-Rose (sensitised sheep cell agglutination) test was subsequently performed. A specific interview covering the musculoskeletal system included questions on pain and disorders, and on their consequences. To screen for musculoskeletal impairment, a standardised joint function test was performed by specially trained nurses.
The subjects with a disease history, symptoms, or findings suggestive of musculoskeletal diseases were asked to participate in the diagnostic (clinical) phase, on average, three and a half months after the screening examination. There were 3775 persons (52% of those examined) fulfilling at least one of the screening criteria; 3434 (91%) participated. Physical examinations were carried out by specially trained physicians according to a standardised written procedure'2 15 16 that included measures for grading deformity, mobility, and tenderness of all limb joints. Arthritis was diagnosed on the basis of medical history, symptoms, and physical examination, and further divided into different diagnostic subcategories. The present study concerns those patients who had chronic inflammatory polyarthritis but were not diagnosed as having ankylosing spondylitis or gouty arthritis. As serological test results were not available in this phase, the data on arthritis and RF were independent in this study.
The Waaler-Rose test was performed on microtitre plates with U shaped wells. Natural agglutinins were first absorbed from the serum to be tested. Sheep red blood cells were sensitised with 33% of the minimum agglutinating dose of amboceptor obtained by prolonged immunisation. The plates were stored overnight at 4'C in a refrigerator, after which the readings were made on the basis of sedimentation patterns.
Posteranterior radiographs of the hands and wrists were taken for the subjects participating in the clinical phase. Standard criteria '7 18 were used for assessing erosive changes. The readings were made by a radiologist who had no information on the clinical or serological findings.
The methods used for diagnosing cardiovascular diseases, the prevalence of these conditions, and other overall results of the MiniFinland Health Survey have been described elsewhere. '5 16 At the screening phase, the subjects were interviewed about their cardiovascular symptoms using specific structured formulas, blood 
Results
At the baseline examination, chronic polyarthritis was diagnosed in 175 (2-4%) persons; of these, 40 were RF positive by sensitised sheep cell agglutination. Among those with no arthritis, 149 had 'false positive' RF reactions.
In all, 1597 deaths occurred during the 89 149 person-years of follow up; of these 876 were from cardiovascular causes. The figure shows survival plots by arthritis and RF status. RF positive arthritis was significantly associated with total mortality, whereas RF negative arthritis as a whole did not predict life expectancy (table 1) , though a small subgroup comprising seronegative arthritis with erosive changes in hand radiographs seemed to predict mortality. No significant associations were noted between any type of arthritis and cardiovascular mortality.
False positive RF titres of ¢ 128 significantly predicted both total mortality and, in particular, cardiovascular deaths (table 1) . The significant prediction of cardiovascular mortality was found only for those diagnosed as having some established cardiovascular disease at the baseline examination, but a similar, non-significant association appeared to be true also for those without such disease at study entry (table 2) . No increase in mortality was observed in persons with RF titres of 32 or 64.
Smoking was significantly associated with both the prevalence of RF and subsequent mortality, and could thus act as a potential confounder. Nevertheless, when adjusted for age, gender, and smoking, the associations between RF positive arthritis and total mortality and between false positive RF and cardiovascular mortality remained significant (table 1) .
Discussion
The population sample of the Mini-Finland Health Survey was screened by the sensitised sheep cell agglutination test, which is specific, though not particularly sensitive. Persons with RF positive arthritis according to this test were found to have substantially higher total mortality than the population as a whole. Likewise, persons with erosive arthritis who were true, however, as 67%, or even more, of cases in community surveys have shown RF negative findings. 20 The present study is the first follow up of mortality among such community cases. Life expectancy seemed to be normal in those with non-erosive and RF negative disease. The second and biologically more interesting new finding of the present study was that strongly false positive RF reactions predicted cardiovascular deaths, in particular.
In patients with chronic arthritis, RF can be associated with increased mortality either by virtue of being a marker of severe disease, or by exerting direct pathogenetic effects. In addition, risk factors for RF positive arthritis, for example smoking,8 can have a role. Mortality from infections and from amyloidosis probably reflects the presence of severe disease without the direct influence of RF. However, the proportion of the population of this study who had RF positive arthritis was too small to be analysed for rare causes of death.
One of the antibody mechanisms of tissue damage is the formation of immune complexes; obviously, RF can mediate its effects through this pathway. Typical immune complex vasculitis is characterised by the presence of a necrotising inflammatory response. Such vasculitis, typically associated with high levels of RF, occasionally complicates rheumatoid arthritis. A different kind of vascular lesion, apparently induced immunologically but primarily degenerative in nature with little or no inflammatory component, is frequently observed in murine lupus.2' The reasons for this different aetiology are not clear, but may include the rate and duration of immune complex formation or availability of certain mediators of inflammation. It has been suggested that vascular deposition of immune complexes associated with incidental immune reactions,2223 or persistent low grade immune reactions,24 might provide a significant component in the origin of human atheromatous disease, particularly in those with increased serum lipid concentrations.
The above considerations provided the stimulus for us to seek associations of RF positive arthritis with both total and cardiovascular mortality and, in the case of false positive RF reactions, cardiovascular diseases.
Rheumatoid arthritis is frequently preceded by an immunological process characterised by the occurrence of RF and certain other marker antibodies.25 Smoking has been associated with false positive RF reactions in an Australian population survey26 and in the present study at baseline."4 Moreover, the proportion of smokers increased with increasing RF titre. '4 In addition, smoking has been found to be a risk factor for RF positive rheumatoid arthritis in men.' In view of these associations, the relative mortality risks in the present study were adjusted for smoking. At baseline, however, no comorbid disease was detected, although all the diagnoses made in the survey were analysed for their associations with false positive RF reactions. '4 We conclude that both RF positive arthritis and false positive RF reactions are detrimental to longevity, but through different disease patterns. Severe chronic arthritis characterised by the presence of RF carries an increased risk of a multitude of life threatening conditions, whereas RF independent of arthritis is a risk factor for cardiovascular death. Its role may even be directly pathogenetic.
